ABSTRACT Thalassaemia is the most common monogenic autosomal hereditary disease worldwide. This questionnaire-based cross-sectional study looked at the reproductive behaviour of 156 mothers of children affected with beta-thalassaemia major (Cooley anaemia) in Fars province, southern Islamic Republic of Iran. Regardless of the number of affected children, the parents of children with Cooley anaemia had an average of 3 unaffected children, the same as the average for the provincial population. The findings indicate that reproductive compensation occurs in families with a child with Cooley anaemia in this province. Genetic counselling, either before marriage or after the birth of the first affected child, had a significant effect on lowering the number of children born.
Introduction
Thalassaemia is an inherited blood disease that affects tens of thousands of people worldwide. It is the most common monogenic autosomal hereditary disease worldwide [1] . Hypothetically, this haemoglobinopathy serves a useful purpose in populations as there is evidence that it is protective against fatal falciparum malaria. Nowadays, however, with eradication of malaria from many countries, thalassaemia has become an important socioeconomic burden for these countries [2] . The cost of medical services provided to almost 25 000 patients with thalassaemia major in the Islamic Republic of Iran exceeds US$ 40 million annually. The distribution of the gene for thalassaemia, however, is not uniform, with the highest prevalence in the Mediterranean area, North and West Africa, the Middle East, the Indian subcontinent, southern Far East and south-eastern Asia: the so-called "thalassaemia belt" [1] .
In view of the considerable problems facing the families of these children, it would be expected that giving birth to a child with thalassaemia would have an impact on the subsequent reproductive behaviour of a couple. Several studies have been conducted on this issue; some have indicated a reproductive compensation in families with a child with Cooley anaemia [3] [4] [5] , while another concluded that there was no reproductive compensation [6] . Since this behaviour presumably depends to a great extent on the cultural backgrounds of the families, and in view of the existing controversy, we conducted this research to study the reproductive behaviour of mothers of children with beta-thalassaemia major in Fars province, southern Islamic Republic of Iran.
Methods
Fars province has almost 2500 patients with beta-thalassaemia major [2] . Many of these patients receive medical services in Shiraz, the Capital of Fars province. Thalassaemia patients receive a blood transfusion every 3 to 6 weeks.
In a questionnaire-based, crosssectional study over 1 week in July 2005, the mothers of all patients who attended the Cooley anaemia centre of Dastgheib hospital, affiliated to Shiraz University of Medical Sciences, were interviewed either by a trained registered nurse or a general practitioner. Both interviewers were trained for the job at the Medical Education and Research Centre of the National Iranian Oil Company Health Organization. The objectives of the study were described to participants and their consent was taken before enrolment into the study. Each mother was asked whether she had had genetic counselling before marriage or after the birth of her first affected child; about the couple's desire to have more children and the age, sex and the health status of her children in order of birth.
Data were coded and analysed by Epi-Info, version 6, and SPSS, version 14.0 for Windows. Statistics were presented as mean and standard deviation (SD). The Mann-Whitney U-test was used to compare the mean number of children between 2 groups, and Kruskal-Wallis 1-way analysis of variance (ANOVA) used for comparisons among 3 or more groups. P < 0.05 was considered statistically significant.
Results
Over the study period of 1 week, 164 mothers of children with beta-thalassaemia major attended the anaemia centre; 156 consented to take part in the study and were interviewed. The data for all these participants were complete and analysed. The remaining 8 mothers refused to participate in this study for personal reasons.
These 156 mothers had a mean total number of children of 4.34 (SD 2.24) ( Table 1) . Each mother had a mean of 1.45 (SD 0.81) children with Cooley anaemia, dead or alive. This translates into a mean number of unaffected children of 2.93 (SD 2.04) (Figure 1 ).
Only 7 (4.5%) mothers had received genetic counselling before marriage (Table 2) . Those who had had premarital genetic counselling had a significantly lower mean total number of children [2.14 (SD 1.07)] than those who had not [4.81 (SD 2.28)] (P = 0.0017; Mann-Whitney U-test). There were 36 mothers (23.1%) who had sought genetic counselling after they gave birth to their 1st child with thalassaemia. The mean number of children of mothers who had sought genetic counselling [3.39 (SD 1.68)] was also significantly lower than that of those who had not [(4.81 (SD 2.28)] (P = 0.0013; Mann-Whitney U-test) ( Table 2) .
Those women whose 1st or 2nd child had Cooley anaemia (n = 82) had a mean total number of 3.12 (SD 1.88) children; for those whose first affected child was either the 3rd or 4th child (n = 38), the value was 4.53 (SD 1.12); and for those whose first affected child was the 5th child or later (n = 36), the mean was 7.08 (SD 1.68) (P < 0.0001; Kruskal-Wallis 1-way ANOVA).
For women with at least 1 healthy live boy among their first 3 children (n = 93), the mean total number of children was 1.42 (SD 0.80), while for the remaining women (n = 63), it was 1.49 (SD 0.84) (P = 0.5855; Mann-Whitney U-test).
A total of 16 mothers (10.7%) wished to have more children. This was not correlated with their number of children, number of thalassaemic children, previous genetic counselling or with any other parameters studied.
Discussion
The mean family size of the population of Fars province is around 5, i.e. a couple with their 3 children [7] . We found that regardless of the number of affected children, parents of patients with Cooley anaemia had an average of 3 additional children so that these families had the same mean number of 3 unaffected children as families in the provincial population (Figure 1 ). Similar observations were made by Cowan and Kerr [8] . They reported that 67% of families with both their 1st and 2nd children affected by beta-thalassaemia major had additional children, whereas 37%-38% of those with only 1 of their 1st or 2nd child affected did so [8] .
Genetic counselling, either before marriage or after the birth of the 1st affected child had a significant effect on lowering the number of children born in this study. Therefore, in countries where thalassaemia is prevalent, one of the most effective ways to control the birth of thalassaemia patients is to establish a good counselling system [9] . We observed that only 4.5% of the mothers had received premarital counselling, but that after the birth of their 1st affected child, many of them (23.1%), although not all, sought medical counselling. Facing the problems of children with Cooley anaemia seemed to have a braking effect on the number of children born so that those mothers who experienced these problems earlier (with their 1st or 2nd child affected) had significantly fewer children than others. It has been shown, for example in the United Kingdom, that there are appreciable differences between different ethnic groups in their acceptance of genetic counselling [10] .
Many researchers believe that there is a sex preference in favour of male children in some developing countries [11, 12] . This male preference might cause families of patients with Cooley anaemia to give birth to children until they have enough boys. In our study, we did not observe such a sex preference. The mean number of children in those families with at least 1 of their first 3 children being male was almost equal that of other families. The mother's wish to have more children was correlated with none of parameters studied.
To the best of our knowledge, no such study has been conducted previously in the Islamic Republic of Iran. The number of mothers we interviewed was also higher than the sample size of many other studies reported worldwide [3, 4, 8] . However, our study suffered from lack of a matched comparison group.
In conclusion, it was found that couples having a child with Cooley anaemia had a higher reproductive rate which suggests that there is reproductive compensation in families with Cooley anaemia in Fars province. Genetic counselling, both before and after marriage, has a substantial effect on this compensatory mechanism. The Islamic Republic of Iran has found a combination of carrier screening and genetic counselling to be the most appropriate approach to preventing the birth of children with homozygous beta-thalassaemia [9] .
